Abstract. At the electron stretcher accelerator ELSA in Bonn a pulsed 50 kV inverted gun of polarized electrons has been in operation since February 2000. A strained-layer superlattice crystal is used to deliver a beam with a polarization of about 80 %. A flashlamp-pumped Ti-Sapphire laser with a pulse repetition rate of 50 Hz serves as source of light. The gun is operated in space charge limitation. The current can be chosen by varying the distance between cathode and anode. With 1 /is pulses of 100 mA the source was particularly used together with a polarized target for a GDH sum rule experiment. The high photocathode lifetime allows continuous operation at 100 mA typically for periods of about two weeks without maintenance. So far no change of the crystal was necessary.
INTRODUCTION
Polarization is of increasing importance in hadron physics and therefore efforts have been undertaken at the electron stretcher accelerator ELSA (see Fig. 1 ) to provide polarized electron beams for external fixed target experiments.
For this purpose in 1997 a pulsed source of polarized electrons came into operation at ELSA to study depolarizing resonances which occur during acceleration of the beam in the circular machines. These resonances might depolarize severely the beam and therefore have to be corrected for. To produce the polarized electrons the source used a GaAs superlattice crystal illuminated by a pulsed Ti:Sapphire laser. From the measurements of the polarization [1] schemes were developed to compensate the influences of the depolarizing resonances. But the reliability of the source was not sufficient for experiments over several weeks. Therefore a second source was developed which started operation in February 2000. In the following construction and operation experiences will be described.
SETUP OF THE POLARIZED SOURCE
In comparison with the old source the new source has several improvements in respect of reliability, polarization, intensity and life time (see also [2] ).
An important change is the lower high voltage of -50 kV compared with -120 kV of the old source. The new source runs together with a second linac which meanwhile came into operation. This linac operates with pulses of 1 /is and a repetition rate of 50 Hz but needs only 50 keV injection energy. In addition the source was designed as an inverted type gun, that means only the cathode is on -50 kV, all other components are on ground potential. A careful HVdesign (surface fields below 4 MV/m) led to dark currents below 1 nA @ 60 kV and to a very save operation of the source.
The polarization was increased by using a Be-InGaAs/Be-AlGaAs strained superlattice crystal available from Nagoya University [3] . With a flashlamp-pumped Ti-Sapphire laser at A = 830 nm an electron polarization of about 80 % is obtained. From the 10 /is pulses of the Ti-Sapphire laser a pulse slicer cuts 1 jUs pulses which are fed via a 85 m long optical fiber to the source. The cathode anode arrangement allows to operate the source in space charge limitation. The perveance of the gun is adjustable. The pulse intensity can be chosen by varying the distance between cathode and anode between 45 and 70 mm. A distance of 61 mm yields 100 mA. The strong so called "spiking behavior" of the Ti-Sapphire does not influence the shape of the electron pulse. Rectangular pulses of 100 mA are delivered even when the quantum efficiency (QE) decreases down to about 0.1 % during longer operation. The very slow decrease in QE means excellent life times of up to 5000 hours for the polarized source. Therefore only seldom a new activation of the photocathode is necessary (see Fig. 2 ).
The setup of the source is shown in Fig. 3 . The source mainly consists of a gun chamber and a small preparation chamber which has to be vented for crystal exchange. The materials (low carbon stainless steel, molybdenum and marcor ceramic) for the gun chamber and the preparation chamber have been chosen carefully and vacuum fired at 1050 °C or 800 °C respectively before assembling. Silver plated copper sealings with an additional blocking layer of nickel have been used. With combinations of ion getter pumps and non-evaporable getter (NEG) pumps a vacuum of 1 x 10" 11 mbar in the gun chamber is obtained during operation. With a manipulator the photocathode can be pulled back into the preparation chamber for activation. Here heat cleaning is performed with a filament heater at 19 W (equivalent to 450 °C). The temperature measurement was calibrated in the temperature range of 500 -600 °C with an infrared thermometer using a bulk GaAs crystal and then extrapolated towards lower temperatures . After heat cleaning of about 1 hour and cooling down of about 6-7 hours a typical activation lasts about I 1 / 2 hour. Since beginning of 2000 only one crystal was in use, no change was necessary.
To connect the source with the linac a 6.2 m long transfer line was installed (see Fig.  4 ). The vacuum tube has a diameter of 35 mm. Two a-magnets and an electrical bending by 90° together with several ion getter pump stations serve for differential pumping from 10~7 mbar at the linac (vacuum dominated by water vapor) to partial pressures below 10" 13 mbar at the gun for poisoning gases like H 2 O and CO 2 . Using a large number of steerers, solenoids and additional quadrupoles a transfer efficiency to the linac of close to 100 % is obtained. The use of wire scanners and screens is essential to align the beam. All components of the source and the transfer line are under computer control and integrated in the ELSA control system. Parameter sets can be stored and reloaded easily. An optimized set was derived in February 2000 and was used for more than two years without changes. In table 1 the main parameters of the source are listed. Fig. 5 . It shows that the source together with ELSA can provide beam polarization of more than 55 % (even above 3 GeV) for the experiments.
In the last two years the source delivered polarized electrons over more than 2500 hours for the Gerassimov-Drell-Hearn (GDH) sum rule experiment [4] . Single runs last up to three weeks. During a run no maintenance at the source was necessary. A source availability of close to 100 % has been obtained. 
